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CHAPTER 3 
 
 
METHODOLOGY 
 
 
3.1 INTRODUCTION 
 
The methods relate to the palm coir pith process must be arranged in series and 
practiced systematically. The palm coir pith must fulfil three criterial the physical 
characteristics, the chemical characteristics and it application in order to be used as 
adsorbent. Based on those criteria, the experimental works of it are carried out to study and 
examine the palm coir pith status. 
 
The palm coir pith potential analysis is performed with the methylene blue adsorption 
method that is the specified standard test for activated carbon. The potential analysis purpose 
is to observe the palm coir pith’s ability and efficiency in adsorbing some certain substances 
from liquid and aqueous solutions, across the pores among the palm coir pith. 
 
This analysis was started with the adsorption testing of the sample with methylene 
blue A solution. The 25 ml methylene blue A solution was mixed with the 2.5 g palm coir 
pith sample inside the 150 ml conical flask. The conical flask was then shaken at the rate of 
200 rotations per minute for 15 minutes.  
 
The decolorizing methylene blue A solution indicated the adsorption of methylene 
blue compound by the sample. The adsorption rate of it was analysed with the ultra violet 
spectrum method and compared it with the methylene blue B solution which was made as 
blank solution. The adsorption speed rate can determine the reusable status of treated palm 
cour pith either being made as bleaching agent or pollutant adsorbent for water resources.  
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Figure 3.1: Methylene blue solution  
 
3.2 PREPARATION OF PALM COIR PITH ADSORBENTS 
 
Palm coir pith (PCP) adsorbents were prepared by two types of preparation, which are 
chemical and thermal treatment. 
 
3.2.1  Chemical Treatment 
 
3.3.1.1 Sulphuric acid 
 
 Palm coir pith was washed with a stream of distilled water to remove dirt, dust and 
any superficial impurities. The palm coir pith was put in trays and left to dry in open air at 
room temperature to constant weight. The adsorbent was prepared by using the clean air-
dried palm coir pith (20 g) was weighed in a clean dry beaker of capacity of 500 ml. One 
hundred millilitres of 13 M sulphuric acid was added to the palm coir pith and the mixture 
was heated to 175-180 
o
C in 20 minutes with occasional stirring. The temperature was kept in 
this range for 20 minutes. The resulting black mixture was allowed to cool, and then filtered 
using a Bunchner funnel under vacuum. The carbonized material was washed several times 
with distilled water before being used (El-Shafey, 2007). 
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3.2.2  Thermal Treatment 
 
The palm coir pith was washed thoroughly with tap water and  then rinsed two to 
three times with distilled water. It was dried at 105 
o
C to remove moisture. The palm coir pith 
was burnt in a muffle furnace for pyrolysis process at 300 
o
C for 1 hour at 300 
o
C for 4 hours, 
at 400 
o
C for 4 hours and at 600 
o
C for 4 hours . According to Daffala et al. (2010), at 300 
o
C 
considerable amount of carbon would be formed, however at 400 
o
C the amount of carbon 
drop which caused a rise in the amount of silica. On the other hand, at 600 
o
C high 
amorphous silica would be produced (Nair et al., 2006). 
 
 
 
Figure 3.2: Samples of palm coir pith adsorbent after the thermal treatment process / 
pyrolysis process 
 
 All palm coir pith samples were tested with methylene blue solution. This test was 
important to determine and consider the suitability of the palm coir pith as adsorbent to the 
removal of dye. Next is to make sure the efficiency of water treatment with natural adsorption 
method (using palm coir pith adsorbents) comparing to chemical method (using some 
chemicals for example chlorine). 
 
